I ORIGINAL CONTRIBUTION

Effect of Lower Targets for Blood Pressure and

LDL Cholesterol on Atherosclerosis in Diabetes
The SANDS Randomized Trial

Barbara V. Howard, PhD

Mary J. Roman, MD

Richard B. Devereux, MD

Jerome L. Fleg, MD

James M. Galloway, MD

Jetfrey A. Henderson, MD, MPH

Wm. James Howard, MD

Elisa T. Lee, PhD

Mihriye Mete, PhD

Bryce Poolaw, MD

Robert E. Ratner, MD

Marie Russell, MD

Angela Silverman, MSN, CANP

Mario Stylianou, PhD

Jason G. Umans, MD, PhD

Wenyu Wang, PhD

Matthew R. Weir, MD

Neil J. Weissman, MD

Charlton Wilson, MD

Fawn Yeh, PhD

Jianhui Zhu, MD
NDIVIDUALS WITH DIABETES ARE AT IN-
creased risk for developing cardio-
vascular disease (CVD), and coro-
nary heart disease (CHD) is the

leading cause of death in adults with dia-

betes.!> The increased diabetes-

associated CVD risk is due in large part

to higher prevalences of other major

CVD risk factors, such as dyslipidemia

and hypertension.*’ Prevention of CVD

and control of its associated risk factors
in individuals with diabetes have be-
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Context Individuals with diabetes are at increased risk for cardiovascular disease (CVD),
but more aggressive targets for risk factor control have not been tested.

Objective To compare progression of subclinical atherosclerosis in adults with type 2
diabetes treated to reach aggressive targets of low-density lipoprotein cholesterol (LDL-C)
of 70 mg/dL or lower and systolic blood pressure (SBP) of 115 mm Hg or lower vs stan-
dard targets of LDL-C of 100 mg/dL or lower and SBP of 130 mm Hg or lower.

Design, Setting, and Participants A randomized, open-label, blinded-to-end point,
3-year trial from April 2003-July 2007 at 4 clinical centers in Oklahoma, Arizona, and
South Dakota. Participants were 499 American Indian men and women aged 40 years
or older with type 2 diabetes and no prior CVD events.

Interventions Participants were randomized to aggressive (n=252) vs standard (n=247)
treatment groups with stepped treatment algorithms defined for both.

Main Outcome Measures Primary end point was progression of atherosclerosis
measured by common carotid artery intimal medial thickness (IMT). Secondary end
points were other carotid and cardiac ultrasonographic measures and clinical events.

Results Mean target LDL-C and SBP levels for both groups were reached and main-
tained. Mean (95% confidence interval) levels for LDL-C in the last 12 months were 72
(69-75) and 104 (101-106) mg/dL and SBP levels were 117 (115-118) and 129 (128-
130) mm Hg in the aggressive vs standard groups, respectively. Compared with base-
line, IMT regressed in the aggressive group and progressed in the standard group (-0.012
mm vs 0.038 mm; P<.001); carotid arterial cross-sectional area also regressed (-0.02
mm? vs 1.05 mm?; P<<.001); and there was greater decrease in left ventricular mass in-
dex (2.4 g/m*7 vs 1.2 g/m?7; P=.03) in the aggressive group. Rates of adverse events
(38.5% and 26.7%; P=.005) and serious adverse events (n=4 vs 1; P=.18) related to
blood pressure medications were higher in the aggressive group. Clinical CVD events (1.6/
100 and 1.5/100 person-years; P=.87) did not differ significantly between groups.

Conclusions Reducing LDL-C and SBP to lower targets resulted in regression of ca-
rotid IMT and greater decrease in left ventricular mass in individuals with type 2 diabetes.
Clinical events were lower than expected and did not differ significantly between groups.
Further follow-up is needed to determine whether these improvements will result in lower
long-term CVD event rates and costs and favorable risk-benefit outcomes.

Trial Registration clinicaltrials.gov Identifier: NCT00047424
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come a priority."” Expert panels have de-
fined targets for low-density lipopro-
tein cholesterol (LDL-C)® and blood
pressure (BP)” in patients with diabetes
based on epidemiological and clinical
trial data. However, a number of second-
ary prevention studies in high-risk pa-
tients have suggested that LDL-C low-
ering beneath the current target,
generally to lower than 70 mg/dL, may
be associated with improved outcomes
in individuals with diabetes.*'® (To con-
vert cholesterol values to mmol/L, mul-
tiply by 0.0259). Several studies using
statin therapy in high-risk patients with
diabetes also have suggested that fur-
ther reduction in CVD events may be
achieved in individuals who are at or be-
low current LDL-C targets.'®* In addi-
tion, antihypertensive treatment to lev-
els below recommended goals (systolic
blood pressure [SBP] <130 mm Hg)
may delay progression of microalbumin-
uria to clinical proteinuria in diabe-
tes,” but the utility of this target in pre-
venting CVD has not been assessed.
Because no studies have specifically
evaluated the benefits and risks of ag-
gressive treatment targets for both LDL-C
and BP in individuals with diabetes, the
optimal treatment targets remain elusive.

A large body of epidemiologic data
in American Indians, a population with
high prevalence of diabetes and diabe-
tes-related CVD, documents strong re-
lations between LDL-C and BP levels
and CVD events.””*® These data sug-
gest that lowering LDL-C and BP be-
yond current targets could help slow or
reverse CVD progression in patients
with diabetes. Thus, the present study
(Stop Atheroschlerosis in Native Dia-
betics Study [SANDS]), was under-
taken to compare progression of sub-
clinical atherosclerotic disease, as
evaluated by carotid ultrasound, in
American Indians with type 2 diabe-
tes, aged 40 years or older, randomly
assigned to either aggressive targets of
LDL-C of 70 mg/dL or lower plus SBP
of 115 mm Hg or lower or current stan-
dard targets of LDL-C of 100 mg/dL or
lower and SBP of 130 mm Hg or lower.
Impact on cardiac structure and func-
tion was also evaluated.
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LOWER TARGETS FOR BLOOD PRESSURE AND LDL CHOLESTEROL IN DIABETES

METHODS

Details of this study design and meth-
ods have been previously published.?
All participants provided written in-
formed consent and the study was ap-
proved by all participating institu-
tional review boards, the National
Institutes of Health, and all participat-
ing American Indian communities.

Recruitment

Participants were 548 men and women
with type 2 diabetes, aged 40 years or
older, enrolled between May 2003 and
July 2004 at 4 clinical centers in the
United States: southwestern Okla-
homa; Phoenix, Arizona; northeastern
Arizona; and South Dakota. All partici-
pants were American Indians as de-
fined by Indian Health Service criteria.*

The participants were randomized to
the aggressive (n=276) or standard
treatment group (n=272) using the urn
method stratified by clinical center and
Sex.

Eligibility criteria included docu-
mented type 2 diabetes,*** plus LDL-C
of at least 100 mg/dL and SBP greater
than 130 mm Hg within the previous
12 months.

Major exclusion criteria were char-
acteristics that might preclude trial
completion or confound the out-
comes. These included New York Heart
Association class III or IV heart fail-
ure, SBP greater than 180 mm Hg, liver
transaminase levels more than twice the
upper limit of normal, or diagnosis of
primary hyperlipidemia or hypercho-
lesterolemia due to hyperthyroidism or
nephrotic syndrome.

Lipid and BP Interventions

Study personnel performed BP and
lipid management for both groups,
with equal frequency of clinic visits.
Indian Health Service clinicians pro-
vided all other medical care, including
diabetes management, dietary, exer-
cise, and smoking cessation counsel-
ing, and were not involved in the
study. Targets for each participant’s
SBP and LDL-C were entered into the
medical record to deter changes in
lipid and BP medications.

The algorithm for hypertension man-
agement was based on the Sixth Joint
National Committee on Prevention, De-
tection, Evaluation, and Treatment of
High Blood Pressure.” The goals of
therapy were SBP of 115 mm Hg or
lower and 130 mm Hg or lower in the
aggressive and standard groups, respec-
tively. Secondary goals were diastolic
BP (DBP) of 75 mm Hg or lower and
85 mm Hg or lower, respectively. Step
1 drugs were angiotensin-converting
enzyme (ACE) inhibitors or angioten-
sin II receptor blockers (ARB), in case
of intolerance to ACE inhibitors. Step
2 was use of hydrochlorothiazide. Steps
3 to 5 added calcium channel block-
ers, B-blockers, and then a-blockers
and other vasodilators. Treatment for
DBP was at the physician’s discretion
once SBP target was reached.

The algorithm for achieving lipid
goals was based on recommendations
of the National Cholesterol Education
Program Adult Treatment Panel I11.%
Goals for LDL-C were 70 mg/dL or
lower and 100 mg/dL or lower and non—
high-density lipoprotein cholesterol
(non-HDL-C) goals were 100 mg/dL or
lower and 130 mg/dL or lower in the
aggressive and standard groups, respec-
tively. If lifestyle modification was un-
successful, use of a statin drug was ini-
tiated. If the LDL-C goal was not
reached with statin use, combination
therapy with ezetimibe was initiated. In
addition, the non-HDL-C goals were
addressed using fish oil, fenofibrate, or
niacin. The field clinicians used the al-
gorithms for both interventions as
guides to assist in achievement of tar-
gets, but changes were made at physi-
cian discretion in the context of the par-
ticipant’s prior medication experiences
or concurrent medical condition. De-
tails of the intervention procedures and
targets have been published.”’

Baseline and Follow-up Visits

All procedures followed standardized
methods performed by trained, certi-
fied clinicians. Field clinicians who de-
livered the intervention were not
blinded; however, research assistants, ul-
trasound technicians and readers, and
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